Cell cycle, morphology and pluripotency of octaploid embryonic stem cells in comparison with those of tetraploid and diploid cells.
To examine the alteration of cellular characteristics on ploidy transition of embryonic stem (ES) cells, octaploid cells (8H1 cells) were established from tetraploid H-1 (ES) cells, and compared with tetraploid and diploid H-1 (ES) cells (4H1 and 2H1 cells, respectively). The duration of G(1), S, and G(2)/M phases were essentially the same among 2H1, 4H1, and 8H1 cells, suggesting that cell cycle progression is conserved. The ratio of cell volume of 2H1, 4H1, and 8H1 cells was about 1 : 2 : 4, indicating that these polyploid cells were generated through cell cycle progression without cell division. The morphology of 8H1 cells was flagstone-like and flatter than that of 4H1 cells, and differed from the spindle-like shape of 2H1 cells, suggesting that transformation occurred during the ploidy transitions. Alkaline phosphatase activity was expressed equivalently in 2H1, 4H1, and 8H1 cells, and solid tumors that contained endodermal, mesodermal, and ectodermal cells were formed by 2H1, 4H1 or 8H1 cells after interperitoneal injection into the mouse abdomen, suggesting that pluripotency was preserved in the ploidy transition.